Incomplete protein disulphide bond conformation and decreased protein expression result from high cell growth during heterologous protein expression in Pichia pastoris.
Previous report has shown that the expression of recombinant human consensus interferon-α mutant (cIFN) in Pichia pastoris in bioreactor is limited with respect to the incorrectly folded cIFN with incomplete disulfide bond, which lead to the degradation and aggregation of cIFN. In this study, the origin of incorrectly folded cIFN is firstly studied. Fed-batch fermentation in bioreactor shows that the incorrectly folded cIFN is formed intramolecularly and secreted to the extracellular environment. Further chemostat cultures indicate that the specific growth rate is the critical factor for the production of incorrect cIFN. In addition, cell shows reduced expression level of cIFN at high specific growth rate. We also demonstrate that the incorrectly folded cIFN could form aggregates intracellularly and these aggregates are non-covalent forms. Taken together, these results suggest that the efficient heterologous expression of cIFN is limited by high cell growth that is unique from expression limitations seen for soluble proteins. A balance has to be found between the increase for high efficient expression of heterologous proteins and requirement of the high cell growth during the expression of recombinant proteins in P. pastoris.